Impact of blaNDM-1 on fitness and pathogenicity of Escherichia coli and Klebsiella pneumoniae.
The objective of this study was to determine whether acquisition of New Delhi metallo-β-lactamase-1 (NDM-1) has an impact on the fitness and virulence of Escherichia coli and Klebsiella pneumoniae. Growth kinetics and the cost of fitness of NDM-1 plasmid carriage were assessed in isogenic E. coli J53 and K. pneumoniae PRZ in vitro by pairwise competition assays. The pathogenicity of NDM-1-expressing E. coli and K. pneumoniae strains and their isogenic controls was analysed in vivo using a Galleria mellonella infection model. The cytotoxicity of NDM-1 was assessed in A549 human lung epithelial cells using the lactate dehydrogenase (LDH) assay. No differences in growth kinetics were recorded between NDM-1-expressing strains and controls (P = 0.92). A reduction in fitness of NDM-1-carrying strains was observed both for E. coli J53 and K. pneumoniae PRZ [selection rate constant (s) = -1.27 ± 0.27 for E. coli J53 and -0.19 ± 0.14 for K. pneumoniae PRZ; P < 0.0001]. Survival of G. mellonella larvae infected with NDM-1-expressing strains and controls was similar for E. coli J53 and K. pneumoniae PRZ. Cytotoxicity in A549 cells was not affected by NDM-1 expression (P > 0.05). The presence of blaNDM-1 did not increase the virulence or cytotoxicity of isogenic strains. However, there was a considerable cost of fitness incurred by carriage of the pNDM-1 plasmid. Interestingly, the cost of fitness was significantly higher in E. coli J53 compared with K. pneumoniae PRZ.